Induction of apoptosis by gemcitabine in BG-1 human ovarian cancer cells compared with induction by staurosporine, paclitaxel and cisplatin.
A variety of chemotherapeutic agents induce cell death via apoptosis. We had shown previously that gemcitabine (2',2'-difluorodeoxycytidine) induced an atypical apoptosis in BG-1 human ovarian cancer cells; therefore, further studies were conducted to characterize more precisely gemcitabine-induced apoptosis in BG-1 cells compared to a general inducer of apoptosis, staurosporine. BG-1 cells exposed to 0.5, 1.0 and 10 microM gemcitabine for 8 h, or staurosporine (1.0 microM) for 6 h, exhibited high molecular weight DNA fragmentation (50 kbp); however, only staurosporine treatment produced internucleosomal DNA fragments (200 bp) in a laddered pattern on the agarose gel. Staurosporine (1.0 microM) rapidly induced phosphatidylserine plasma membrane translocation that increased linearly with time as measured by annexin V-FITC binding, and similar kinetics were observed for caspase activation by staurosporine in BG-1 cells. In contrast, 10 microM gemcitabine increased phosphatidylserine expression in a small fraction of cells (5-10%) vs. untreated controls over the course of 48 h and significant caspase activity was detected within 12 h of drug exposure. Time-lapse video microscopy of BG-1 cells exposed to 1.0 microM staurosporine or 10 microM gemcitabine for up to 72 h showed that the morphologic changes and kinetics of cell death induced by these agents differed significantly. We also evaluated the apoptosis induced by paclitaxel (a mitotic poison) and cisplatin (an agent not dependent on cell cycle functions) in BG-1 cells by these methods because these drugs are used clinically to treat ovarian cancer. Our findings demonstrate that the kinetics of apoptotic cell death induced by gemcitabine and other chemotherapeutic agents should be taken into account when designing treatment strategies for ovarian cancer.